Objective: Dysmenorrhea is a widespread medical problem among young females. Hypnosis has been successfully tried for alleviation of different types of pain. In this randomized control trial, we compared it with nonsteroidal anti-inflammatory drug (NSAID), which is a standard treatment, for primary dysmenorrhea. Method: Out of 116 female nursing students, 50 having dysmenorrhea were selected and divided into mild, moderate, and severe pain category based on visual analog scale (VAS) score. Each category was randomly divided into two groups. One group was offered hypnosis and the other was offered Ibuprofen for pain relief in each menstrual cycle, for three consecutive cycles. They were followed for next three cycles (i.e., 4 th , 5 th , and 6 th cycle) without any treatment. Evaluation of pain score was done at the end of each cycle in both the groups. Wilcoxon Signed Rank Test and Mann-Whitney U-test were used for statistical analysis. Results: Compared to baseline, the improvement in pain scores was statistically significant in all six cycles in hypnosis group (P < 0.0001); whereas in NSAID group, the improvement was found during first three cycles only (P < 0.0001). Comparing the VAS scores of the same menstrual cycle in both the groups, it was less in NSAID group than hypnosis group for the first three cycles. This shows the instant effect of NSAID on pain relief. However, for the remaining cycles, pain scores were less in hypnosis group compared to NSAID group. Conclusion: For dysmenorrhea, hypnosis produces lasting pain relief compared to NSAID.
INTRODUCTION
Dysmenorrhea refers to the occurrence of painful menstrual cramps of uterine origin. It is characterized by cramp like pelvic pain beginning shortly before or at the onset of menses and lasting for 1-3 days. Dysmenorrhea is one of the common problems experienced by many adolescent girls. [1] It is a common cause for sickness, absenteeism from classes and work by the female student community. [2] Comparing prevalence rates of dysmenorrhea in different parts of the world, it was found to be 72.7% in Turkey, 74.5% in Malaysia, 72% in Ethiopia, and 53.3% in Nigeria. [3] [4] [5] [6] In India, as reported by Nag RM, dysmenorrhea incidence was 33.5% among adolescent girls. [7] According to one more study from New Delhi, India, premenstrual syndrome (67%) and dysmenorrhea (33%) were perceived as the most distressing problems associated with menstruation among unmarried undergraduate medical students. [8] Since the implication of physiological factors in the etiology of dysmenorrhea, conventional treatment has focused on medical therapy. The efficacy of these
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treatments is high; however, the failure rate is still around 20-25%. Moreover, pharmacodynamic action of any pharmacological molecule lasts as long as it remains in the body. Therefore, there is a need for alternatives to the conventional medical treatments. Hypnosis is one of such modalities, which has been tried and found effective in different medical conditions over a period of years. The literature supports the use of hypnosis as a nonpharmacologic, adjunctive approach with surgical patients to reduce pain. [9] It is one of the oldest and most documented psychological interventions for reducing clinical pain and suffering. [10, 11] Interest to incorporate hypnosis into clinical practice has increased as recent neuroimaging studies have provided a better understanding of the mechanism of action of hypnosis. [12] Hypnosis can be defined as an altered state of consciousness characterized by highly focused attention and heightened compliance with suggestion. [13] It is a "mind-body" connection that an individual goes through using an established ritual that can affect neurotransmitter release and relieve pain. [14] Hypnosis interventions consistently produce significant decrease in pain and reduce the requirement for analgesia in different medical conditions. [9, [15] [16] [17] [18] [19] Ferraris has suggested the use of hypnosis in various gynecological conditions including dysmenorrhea. [20] In our literature search, we could not find any study which demonstrated effectiveness of hypnosis specifically in menstrual pain. This study was undertaken to evaluate the effect of hypnosis and compare it with drug therapy for the treatment of primary dysmenorrhea.
MATERIALS AND METHODS

Study design
The present randomized controlled trial study was conducted by the Department of Obstetrics and Gynecology at a Government run Tertiary Health Care Institute at Central Gujarat.
The study protocol was approved by the Scientific Review Committee and Institutional Ethical Review Board of the same institute.
The study was conducted for a period of 1½ years from January 2010 to June 2011. The study participants were all 1 st year female nursing students (N = 116) of the School of Nursing of the same institute. The age group of these students varied from 18 to 21 years. After obtaining informed consent, whole cohort of all the female students of the 1 st year of the School of Nursing
were given an open-ended and pretested questionnaire regarding their menstrual history. All the items in the questionnaire were first explained by the investigator in local language. Then, they were asked to respond to it in a given time period. All those students who were married, having history suggestive of cardiac, pulmonary, neurological, hepatic or gastrointestinal diseases, allergic diseases or allergic reaction to nonsteroidal anti-inflammatory drugs (NSAID) were excluded. From the questionnaire, a total of 56 students were identified as having dysmenorrhea and were recruited.
Per abdominal examination and transabdominal ultrasound (USG) was done for all of them. Four students having ovarian volume >10cc on USG were excluded. Fifty-two students with no abnormal finding were labeled as cases of primary dysmenorrhea. All of them were explained the study design and method of intervention to be done. Informed consent was obtained for the participation in this study but two students refused to participate at that point.
Finally, fifty students were included in the study in accordance with exclusion criteria mentioned above. They were asked to stop all the previous medications for dysmenorrhea for one cycle. Then, all fifty students were given questionnaires (in local language) to grade their menstrual pain on visual analog scale (VAS) [21] at the end of their menstrual cycle. These questionnaires were used as baseline data and for reassessment after the therapy as mentioned in our earlier publication. [22] Process of randomization The students were given serial numbers and were divided into three sets according to the pain scores on baseline VAS for primary dysmenorrhea. There were 9 (18%), 20 (40%), 21 (42%) participants, who fell into mild (0-3), moderate (4-6), and severe (7-10) pain (dysmenorrhea) category on VAS score, respectively. Process of stratified randomization was carried out in all three sets by generating random numbers with the help of Epi Info Software Version 3.5.3 (Epi_Info, Version 6.04_d. Centers for Disease Control and Prevention. Atlanta, Georgia, USA: 2001. A word processing, Database, and Statistical Programme for Public Health on IBM-compatible Microcomputers). We combined Group 1 from all the three sets and same procedure was followed for Group 2. Thus, we had Group 1 and 2 with 25 participants each with similar pain categories. Group 1 was given hypnosis and Group 2 was given drug therapy over a period of 3 months for the treatment of dysmenorrhea. There was no drop out during the period of study in any group.
Intervention
Hypnosis group
Students were offered 14 sessions of hypnosis in a group in their hostel in a quiet hall by a gynecologist (1 st author) who is a qualified hypnotherapist too. Biweekly sessions were given for the 1 st month, weekly sessions in the 2 nd month, and fortnightly for the 3 rd month. Each session was of approximately 30 min duration and was in accordance with Hartland's principles of hypnosis. [23] The first session involved the discussion of symptoms and process of hypnosis to allow therapy to be appropriately directed as well as an induction of a light state of relaxation/trance. It helped them to control their anxiety and emotional discomfort related to dysmenorrhea.
In subsequent sessions, hypnosis was induced with a standard preliminary hypnotic induction technique (usually breath watching technique) followed by standard deepening procedures like progressive muscle relaxation. Ego strengthening was the key element of all therapeutic sessions so that to increase their self-efficacy. [23] Visualization of internal body organs, especially reproductive organs and process of menstruation was done to make them understand the physiology in detail to improve their self-evaluation. Different mind cleaning techniques were also used as a part of therapy so as to make changes at the cognitive level. All participants were trained for self-hypnosis and were asked to practice it daily or whenever possible to achieve relaxation.
Nonsteroidal anti-inflammatory drug group
Students were asked to report the need for treatment for pain relief and asked to record pain score. They were consulted by researcher herself (who is a gynecologist). They were prescribed tablet Ibuprofen (400 mg, 3 times a day, for first 2 days of the cycle) by the doctor herself. This was practiced for the first three cycles of the study. They were asked to report any side effect, if present.
Students in both groups were followed up for another three cycles without giving any type of therapy. Evaluation of change in score was done at the end of every cycle for first 3 months with treatment and then without any treatment for next 3 months.
Statistical analysis
As there were multiple comparisons made in dataset, Bonferroni correction was applied. P =0.00833 (instead of 0.05) or less was considered statistically significant.
RESULTS
Descriptive statistics
Mean age of menarche was 13 and 13.5 years in the hypnosis group and NSAID group, respectively. Mean age at enrollment in the study was similar in the students of both groups (19 years).
Range, median, interquartile range of VAS pain score, etc., in hypnosis and NSAID group at baseline and each cycle (1-6 th ) has been shown in Tables 1 and 2 , respectively.
Comparison of VAS score of each successive menstrual cycle with the baseline cycle in the same group was done. In the group that was given hypnosis, it was found that compared to baseline (no treatment), there was statistically significant decrease in pain scores in all six menstrual cycles (Wilcoxon Signed Rank Test). Hence, hypnosis caused significant pain relief in dysmenorrhea till it was given and its effect lasted for another three cycles till follow up was done [ Table 3 ].
In the group that was given NSAID, it was found that compared to baseline (no treatment), there was statistically significant decrease in pain scores in first three menstrual cycles (Wilcoxon Signed Rank Test). Hence, NSAID caused significant pain relief in dysmenorrhea till it was given [ Table 3 ]. NSAID did not cause significant pain reduction after it was stopped.
Comparison of VAS score (pain score) of the same menstrual cycle in both the groups. Table 4 show the comparison of pain scores on VAS for each cycle between hypnosis group and NSAID group. It shows that pain score is higher in hypnosis in baseline cycle; however, this difference is not statistically significant.
By applying Mann-Whitney U-test, it is inferred that for the first cycle, the pain score was statistically significantly less in NSAID group than hypnosis group. Pain score in second and third cycle was lesser in NSAID group than hypnosis group, but this difference was not statistically significant. This finding suggests better pain reduction caused by NSAID initially.
For the fourth cycle, the pain score was statistically significantly less in hypnosis group than NSAID group (Mann-Whitney U-test). Pain score in fifth and sixth cycle was lesser in hypnosis group than NSAID group, but this difference was not statistically significant. It suggests that hypnosis had a positive effect on pain relief. This finding suggests better pain reduction caused by hypnosis even after intervention was stopped.
DISCUSSION
Menstrual problems are common among young girls; dysmenorrhea adversely affects the quality of life and is also a cause of many physical and psychological problems among girls. [1, 2] Conventional treatment of dysmenorrhea like NSAID causes side effects in significant proportion of people who take them regularly. Hypnosis often reduces pain even when traditional medical and psychological interventions have failed. [12, [24] [25] [26] In current study, median pain scores in hypnosis group, in all subsequent cycles were significantly lesser than the baseline, (i.e. VAS sore at cycle 1-6 were lesser than that of baseline); whereas in NSAID group, statistically significant difference in median pain scores was found only up to first three cycles. This finding suggests long lasting effect of hypnosis on dysmenorrhea. Inter group comparisons were made for each cycle between both groups. It was found out that pain score was significantly lesser in NSAID group in the 1 st cycle. After stopping the treatment, i.e., from the fourth cycle onward, pain score decreased in hypnosis group compared to NSAID group. Combining these two facts, we can conclude that hypnosis had lasting effect on pain relief in cases of primary dysmenorrhea.
In our previous publication, effect of hypnosis was seen on different domain-quality of life, assessed by functional restriction of activity score. In that study, it was observed that effect of hypnosis on quality of life lasts as long as NSAID, suggesting it to be a potential alternative of NSAID. [22] Gay et al. in 2002 also commented that unlike other behavioral methods of pain treatment, hypnosis has the potential to provide pain relief that can be maintained for long periods of time. [27] Pain is a complex and multifaceted experience. A comprehensive assessment of pain requires variables such as cognitions, behaviors, emotions, physiological reactions, and context to be evaluated and addressed adequately. [28] We have worked on the following principles (1) hypnosis can reduce distress and anxiety related to dysmenorrhea. (2) It can help to develop coping strategies and certain lifestyle modifications. (3) It can also block or manipulate the experience of pain. Pain reduction with hypnosis is not due solely to nonspecific effects such as relaxation or anxiety reduction. It is also not achieved through the placebo effect. [24] Furthermore, it is generally accepted that hypnotic analgesia is not mediated by the endogenous opioids or by stress-induced analgesic mechanisms. [12] Because hypnotic pain control is dependent on the individual's ability and active participation in hypnotic strategies, self-hypnosis is often a valuable addition to the treatment of many pain syndromes. [10] As hypnosis can be provided in a group format and can potentiate the efficacy of cognitive behavioral therapy, hypnotic techniques can be time efficient. When patient care is enhanced through the use of hypnotic techniques and medical complications are reduced, the cost effectiveness of hypnosis becomes obvious. [9] In the present study, hypnosis was given by a gynecologist who has received a diploma in clinical and applied hypnosis. Uniformity of therapy and cost effectiveness was achieved by giving hypnosis sessions in group. As the study was conducted in the nursing hostel in the campus of the same tertiary health care institute, complete follow up of the students recruited was possible. It increased the power of the study and reduced Type 2 error.
The study also had few limitations. In this study, blinding was not possible as hypnosis requires regular contact sessions of the therapist with the participants. Assessor and participants both were destined to know the method of intervention. At all stages during the study, pain was assessed by participants themselves on VAS scale, and not by the assessors, so there was no effect of expectation on results. Additional attention from health care professional/therapist may produce placebo effect which needs to be determined by further research. This research was carried out on young nursing students, so findings may very well be applied to young women and not necessarily all women.
CONCLUSION
Hypnosis caused significant reduction of pain in dysmenorrhea and its effect was maintained for longer period as compared to NSAID (throughout all six cycles versus initial three cycles). Overall, this data supports the use of hypnosis for pain relief in young women with dysmenorrhea. 
